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December 30, 1975 

U. S. Energy Research 5r Development Adxzinistration 
Xmgantown Energy Research Center 
P. 0. Box 880 
Collins Ferry Road 
Xorgantown, West Virginia 26505 

Attention: Xr. W. K. Overby, Jr. 

P . e: Xuvember Progress Report 
' Cantract So. E (46-l) 8000 

Geotl.emell: 

Addr8ss Cormoanasnc8 i0: 
? 0.30x 431 
co Coda41653 

I am submitting the monthly technical report which 
covers the stizulation phase ou Well X0. 7239 - Nicholas Combs 
located ia Perry County, Kentucky. T%is well ?vas drilled under 
the tems set out in Contract No. E (46-L) 8000. 

This report is presented Fn three sections: 

1. Esqer43nental Stimulation 
2. Stimulation Events 
3. Exhibits - which include Mineral LManageznent's 

initial ccqletion report. 

The stimulation phase of the program went much as 
planned tith ouly minor problems occurring but the net results 
obtained after stimu~tion were discouraging. 
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U. S. E.R.D.A. -20 December 30, 1975 

Thus far the Cumpanphas not received Hineral Ifbnagement’s 
final report on tile four stage Foam Frac, This rqorr will be 
forwarded to you as soon as it is received, 

Attachments 

CC: Yl. F. 0. Christie, Jr. u. COPY) 
oak Ridge Operations 
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Kentucky West ViqkLa Gas Ccmqaap submitted a detailed 

report July 28, 1975, coverfng drilling, coriiq and logging on Well 

No. 7239 located in Perry County, Kentucky. Analysis from the core 

and electric log data was studied and resulted‘ iz~ the selection of 

four zones for experimntal treatment on the Devonian Shale. This 

repxt details the design and ~~l~ntation of the experbental 

s thulatioa. 

Xinera 1 Mnagement Inc. , Denver, Colorado MS selected 

to design and sqemfse the stiaulatiou of the Devonian Shale formation 

OP Gel1 Xo. 7239, using their Foam FracR Zethod, The Foam Frac 

is basically ude u? of surfactants, mater and nitrogen blended into 

a foam for tibe sand carq~kg agent. The advantages or' the Foam Frac 

over a couventional water frac are listed as tie foL?ovfig: 



, 

1. Greater frac area is created with Less ater. 

2. Faraatloo damages is teduced because Less water 
is kroculatadinto thaShale formation. 

. 2. 

3. Cleau-up tixm is shortened by the return of the 
uitrogerr and because of the use of Less fluid. 

Wneral Management designed the Foam Frac stiomlatioa 

for the four (4) zones salected by EXRA and Kentucky k'est Virginia 

Gas Coaipeny personnel, Zaese zones were 236802402'K3; 2410'-2495' KB; 

2500'-2575' Tc3; and 2585'-2680' a. Stimulation would proceed from 

the bottan Shale zone upward. 

P The detailed design work and subsequent supedsion of 
.a . 

the treatzents were done by Iierschel Vaughn of LHinerals &xageznent, Snc. 

A copy of ?!r. Vaughn's proposals is included wi.th this report. See 

Exhibit f . 

. WELL PPIPARATION 

. AS the completion of drilliog Well No. 7239, 4 l/Z-inch 

GM&3 was set &rough the Devonian Shale and cemented across the 

entire Shale section. A small pay encountered in the Big I&e fomation 

was cemented through in a second stage cement job. This Big Lime pay 

till be fractured in the event of a dry hole or a marginal producer 

in the Shale. 

On October 27, 1975, Oliver Jenkins Drilling Company moved 

a 28-L Bucyrus completim zig over the well. The rig'proceeded to 

dri3.1 out the D.V. cement stage tool and cLean out the well t:, total 
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Allegheny Nuclear Surveys, Inc. ran a Cement Qualisy 

Log to evaluate the cement behind tke 4 l/2-inch production casing, 

The log interpretation indicated good quality cemnt throughout 

all zones of interest in the Devonian Shale, and the cement top was ., 

at 2LSO'. A copy of the cement log is attacfied as Exhibit 11 . 

. 

mx.sd T!tEAm 

As stated, the Shale sectiou was separated into four zone?, 

wfth each moue designed to be fraced in a separate stage. Perforations 

for each were modified for iadividual zAe applicatioo. Each stage 

was designed to be cl-ad up and the flow potential measured and 

evaluated before proceeding to the succedixg stage, 

First S taze .Frac 

The basic design for the first stage was to be a 

puq rate of 35 BP?I, 7.5 quality foam, and 47,000 pounds of 20/40 

sesh sand through ten perforations, These perforatfous were to be 

0.41-inch diameter holes placed at the followiag depth: 2604'-2614' 

(5 holes), 2649'02675' (5 holes). The veil-head fracturing pressure 

was calculated to be 1369 psig, as&g bottw hoLe fzacturtig pro,ssure 

of 1000 psig and that all perforations vere open. Desigm ou 

a 
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subsequent zoaes could be modified pending on the result? of 

LmpiezmatFng'tha first stage. 

The fir& stage frac was completed much as designed, VLtfi 

oalpmiaormecbaaFca~ difficulties eacouatered ia the puqiag 

equipment aad pressure measuring devices. The recorded pressures 

were lower thaa aaticipated but this was discovered later to have 

been caused by mxlfuactioaiag pressurer recorders which were sha . 

lower tbaa actual pressures. The foam quality was 69% rather than 

the desigaed 75%. This difference was caused by- a higher water ' 

injectian rate thaa was sham on the barrel qouater. These equipment 

coatrols were corrected before the second stage frac was initiated. 

Ia flowing back the first stage, the 'foam produced at the 

well, head was much too stable aad apparently did not break back as 

designed. .k a coasequeace, fluid recovery from tSFs first stage w 

was rmch less than anticipated. 'Ihis stable foam Fn the formation 

probably restricted the flow of gas to the well bore. 

Bt oae point gas from the first zrme gauged at 47 IJ?CTD, 

part of which wa9 probably nitrogen, This gas production varfed 

from 0 EF?3 to 47 HCTD, depeadiag on the height of the .fluid ia 

the veil bore. 

a 

A day-by-day accouar of procedures for each stage ia 

included within this report. See Section II . 
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'Secoad Staoe Free 

X So, International frac-aver plug was set at a depth of 

2590' to separate the fiat aad second stage fracs. The sealfag ball 

was pumped dawn Nth 250 gallons of 15% mud acid and a positive 

seal was obtained on the plug. The zone was perforated by Allegheny 
- 

nuclear with 10 perforations at the followiag depths: 2X9', 2522', 

2526', 2S43', 2X0', 2.%0', 2565', 2S72', 2575', aad 2578'. 

The design of tie second frac was basically the same as 

the fizst stage, tith the exceptioa d using less surfactaat to - 8 

attempt to get a coutrolled break-back of the foam- 

The initial pressure 0~‘ the second zone was higher t&m 
^^ 

anticipated which indicated that some perforations were not open. 

Five perf balls were dropped in an attempt to ooea additional 

perforations. The pressure &arc iadicated that some of the perf 

balls seated and addit-lmal perforarions were ooeaed. This resulted I 

7k1 the well head pressure be-hg lowered approx+mely 200 psig. 

This stage was canpleted much as designed, although '& 

total volt of fluid and sand was less t!xn anticipated due to the 

mount of nitrogen expended tntially on the ball-out procedure. 

The foam produced from this zone after the frac was 

mch less stable t&n the first zone, indicating a better down-hole 

break-back, Aporoxknatelp 701, of the fluid injected tn zune two 

was recovered resulting in a zuch better clean-u?. 
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At this tti t-inch t-zbiag -was run into tSe well with d 

stiager iastalled on the bottom to separate the First ad second 

zones. hefore the tubing was stung into the frac-over plug, a 

smalL aatouat of crude'oil was swabbed out of the tubing. The 

well was swabbed several times at this poiat to cleaa up any fluid 

remaining in the bore hole, 'f2xe tubing was stuag into the frac-over 

plug.aad the lower zoae swabbed through'the tubing. Very little 

fluid was recovered through the tubiag aad gas was negztire frw 

the first zoae. The aaaulus pressure vas not affected by swabbiag 

the tubing which tndfcated no comnuaication between tie two zones, 

The gas tested approxizately 70 WXD from tie casiag 

bead which vag coming from zuae md. Follmfng the testing of zone -0, 

the tubiag ~8s trfpped out of tti hole. A problem of iatersftteat 

gr&biag aad releasing was eacouatered oa the first eightaea joints, thea 

the problem cleared up. This dffficulty appeared to be la the : 

vicinity of the D.V. stage tool at a depth of 2045 feet. Frw the 

difficulty of pu3.liag the tubiag and the forementioned appearaace 

of oil la the hole, ft was theorized that the D.V. tool bad by some 

unexplained reasoa becouz open. After the tubiag was tripped, the 

frak-aver plug was drilled out aad preparatioas msde to test the 

4 l/2-iach production casiag. 

-.- - 
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A Halliburtoa Speed-S-tine bridge plug was set at 2502' 

and the casing pressured up to deter&n* tf a leak existed. This 

test showed a casing leak, ?icCullough Semites was empLoyed to ruu 

au L-Fdiuxu - 192 Liquid Tracer to pinpoint the casing leaks. They 

proved the fluid to be leavfng through t&e DV stage tool. This Leak 

was repaired by squeezing 25 cubic f @et of neat cemeat. After the 

cuneat cured, the hole ms cleaned out to the brtdge plug set at 

Third Stane Srac 

The third stage was perforated VLth LO jets at the 

foollowing depths: 24L9', 2&X', 242?', 2444', 2U9', 2454', 2469', 

2475’, 2484’, and 2488. The first gua internal (2469 to 2488) 

-when fired increased .the gas from 0 XCFD to 39 4fCFD *vhich 

iadicated either (a) possi3Le ccmmun icatioa betmen the lower zones 

and zone thre+ or (b) peaetzatioa of a gas pay by the perforations. 

At this time there was ma practical way to distinguish bemeen the two 

ahove possibilities. Therefore, ft MS decided to proceed to 

fat zone three and deterztioe from the formation breakdown if 

comuxzicatioa bad beeu established with the lower toaes. 

Due to the problem encountered tith the D. V. stage 

tool, it was decided to treat zone three through txbiag to protect 

the squeezed azea. A str-bg of t-..-inch tubing vas yks'talled 

in the well vkth a 3aker tension packer at the base, aad tire annulus 

was Loaded rwith vater. 
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The third stage frac was m-designed to allow for greater 

friction pressure genetated by treating through tubing. Tha design 

was fur a surface pressure of 3700 psig and a. pump rate of 25 EPM. 

Tha foxmatitm breakdowu pressure was higher than calculated 

which tidicated no cormrmp ication between zone three and the lowelr 

zonas . Five parf balls were pumped into the veil to obtain maximum 

breakout perforations. The perf balls were removed from the perfs. 

ktual treating pressure and injection rates ware close to that 

predicted. The total sand used in this stimulation was Less than 

originally planned due to the amount of nitrqgan e-upended in balling 

out. 

Ten (IO) mil.llcurias of radioac'tive tracer sand sas rm 

vith this traatment to attempt to detezmine the atent of the fracture. 

After approximately 125 barrels oi fluid was recovered 

on cleanup tha gas gauged 50-60 ?G?D. Xecall approximately 40 MXD 

or' this gas was present before fracturiag. After the flaw test 

was completed, the two-inch tubing was pulled from the well and 

the HaUlburton bridge plug ~ia.s dtilled out and pushed to bottonr 

without incident. There MS no apparent pressure build- under the 

Pm* 

A gaunaa-rap tracer log-m at this tFme izdicated the 

frac stayed within the zone of interest. ibwaver, there vas sum 

indication of dmm bole migration of the tracer sand, but this 

nigratior, did not indicate comma icatica -with :Se ?ow*pr zones. 

b copy of tie tracer log Fs included in 'tfiis report. Sea Zhibit z. 
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It was decided at this time to pressxue test the casing 

to determine Ff the squeezed cement in the D.V. s~aqe tool z=e 

would stand the meamenr pressures calculated for the fcurth stage 

fZX, A alliburton Speed-E-LLlna bridge plug was sat at Z&LO' and 

the casing pressured to 1900 psfg, The test pressure indicated ~TL 

effective seal on the squeezed area at the D.V. tool. it was decided 

that the fourth stage frac could be performd through the casing- 

Fourth Stage FYac 

The fourth stage frac design was n&h :he same as the 

%rst and second stages, The calculated pressure was UOO psig 

tith an injection rata of 35 BFM, Ten parforatFons for the 

fourth stage were placed at the follcwlng depths: 2326', 2330', 
2378', 

2335', 2363', 2368', 2373'1 2383', 2388', and 2393'. -Bitial 

ceating pressures ware higher than anticipated on this zone. 

Following the techniques used tn previous zones, five (5) perf 

balls were dropped to assure opening of additiooal perforations. 

The sand consentration MS increased to a maximum! of nine (9) pounds 

(IO/20 mesh sand) per gallon on surface or the equivalent of two (2) 

pounds par galLon at the perforarion entrances. This was the highest 

sand concenoation attempted duriog tha four treatmats. Tracer 

sand was ITXI on this zoua to deterzine the vertical extent of the 

ioduced frac. 
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c%t ChUlUQ, after L36 barrels of fluid had been recovered, 

gas gauged6lXCFD. 

The brLdge pLug was drilled out without incident and no 

tideace of pressure buildup MS found umhrneath the brfdge pLug 

as previously anticipated, A g--ray tracer log showed tha . 

frac stayed tithin the zone of inttiest' howaver, it indicated that 

tie three (3) perforations in the Sunbury Shale possibly did not 

take any of the fractrare tzeatmnt. This conqleted the mechanical 

phase of the stimulation program, 

TESTIXG 

UQOU completion of the pLanned stimutitfon program, the 

tubing was re-instaLLed ti the well to a depth of 2662'. l%a well 

was alternately blm and swabbed for a amher of days to obtain 

a removal of rexuainlng frac fluid. The gas from all four (4) zones 

are combined into one gas st=eata, and t5e total open flow on aLL 

four gas zones gauged from 42 MCFD to 43 XFD. It was detemined 

that the blarFng gas energy couLd remove tha .=maLl amount of returatig 

frac fluid, so the cmpletLm rig was released December 8, L975. 

Tha well was shut ~3 and the surface pressure at the 

well head gauged 260 psig in 48 hours. This pressure was a?proxi.mtely 

220 psi Lower than other completed Shale wells shut--h pressure 

in this bnnedFate area. The veil has bean blown ?eriodicaLlp since 
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this tinm for short &rations to remme remaining frac fluid from 

the bare hole, 

Veil No, 7239 had a; total of lb WXD open flow from the 

bmnian Siaale upon completion of dtilling operations. At tile date 

of this .rqort, the well has tested a total of 42 X!ZD from the 

four stinmlated zones, or only an increase of 28 HC%D. It is Sopad 

that this flow potential till. *rove after a.serfes of short flow 

cleanup periods to remova terna- -5xc fluids. 

'Bis report is pr5narU.y concerned with detailing tSa 

design and implemntation of st+knxalating Veil No. 7239; however, 

the foLl&ng points can ba drawn' from preliminary analysis of 

the results. 

2. 

3. 

4. 

The mechanics of Foam Fracturing can be designed 
and implemented with a rather high degree of accuracy. 
The Foam Frac -till tolerate and carry a large 
concentration of frac sand into the formation. 

?he nitrogen used as an izqredlent in the Foam Frac 
is an effective aid Lrr cleanfag the Devonian Shaie 
well after stimulation. 

The surface pressure ou Well X0. 7239 '23 Low 
compared to other Shale wells in the area. Possibly 
formation damage and frac fluid fill UQ Fn the 
bore hole account for &is low pressure. 

The Wonian Shale ti Tall No. 7239 has not 
responded successblly to the Foam Frac sti,=ulation 
when compared to other Shale veils iz &is area 
stizmlated by couveutional Gater fracs. 
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-- T&e results obtained in stimulating the Davoniao Shale 

in well 7239 are disappointing and are certainly below what can be 

considered commercial or economical. However, this is a resemch 

program and &se- of additional tests and stud',es; therefore, 

the following reaxmnandatfons are suggested: 

1. 

2. 

3. 

*4. 

The core data should be further investigated to 
date-e the effects of 'exposure to similar fluid 
usad in frac programs. Spectil errrphasis should be 
placed on chemical studies of possible clay swalling 
or any other type damage that may occur. 

If the chemical analysis indicskas fonzation damage 
than special studies should be placed on chemical 
contzol of such damage 'in future st-imulatiw designs. 

Bottom hole pressure tests should be mde on Well 
7239 in an attempt to detemina and explain tha Low 
surface pressure. Also isochronal flow tests should 
be made to project possible delivery parfomances 
of this well. 

Well 7239 should be connected to the pipeline systzxu 
and pLaced on delivery. The production results should 
monitorad closely for six zumths and if the results 
are extramaly poor, v&ich is suspected, then the well 
should be released to the Company for completion of 
the Big Lima zone. If this is not successful then 
the well should be plugged. 

*NOTE : A mater has bean set to measure the gas from this 

wall and Large parts of the pipelinehave been constructed. This work 

has been halted tezuporarily due to coal operations which hme disrupted 

and taken out of service some 2000' of the gather&g lina in *&is area. 



The engiaeerfng and mecfiapical performuces 05 stintdating 

Veil 7239 oau be considered a success. The program went for the 

wxt part as pLann&d tith Rio j,nsurmountable problams being encotmtered. 

However, as often experienced in +industzy;maxy geological and engineering 

successes do not always turn out to be ecoPomicaLly feasible, and based 

upon open flow potential to date, tiis well can be placed in this 

urtegory. 

There remains much evaluation work ou the program by 

ZEDA personnel, and concievablp through these studies a zhmological 

breakthrough zzay be achieved which till enhance recovery of gas from 

the Devodau Shale, 
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SECTION NO. II 

STIHJLATION EVENTS 
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10-28-75 

LO-29-7s 

10-30-7s 

10-31-7s 

s-TTCN EEWS -J&-2, /?A- x 
WELL NO. 7239 

Yove work over rig on Location 

Rig UP. Drtll out ?alliburton D.V. cement stage tool.. 
Clean hole to 2697' PSTD. Dump fresh water and swab dry. 
Hole clean, 

Load hole ?fi& fresh water and II'VP Allegheny Cement Quality 
Lag. Cement log indicated good cement. Cement tops 
First stag= - 2150' 7 Second Stage - '1838'. D.V. stage 
tool 2034-2035. (hllegherzy log records oue (1) foot highet 
than Schlrrmberger ooexz hole log. This variance in footage 
will change at dir'=* -rent deaths due to la%ckanical chaages 
irr logs from heat generated in copying the logs.) Open 
hole MA out - 2498’~25w - Poor ‘cenent 

Swab hole to 2300' to lessen hydro-statfc head ou Devcmian 
Shale before perforating. 9ad slight show of gas ahead 
of swab. Xaa Allegheny High Resolution Thenometer to 
Locate point of gas entry. Lag irrconclusive due to %ater, 
which was left in collars while ssabbtig, dripping dmn hole. 
Decision made to go ahead witfi perforations. Probably 
slight collar leak. 

Perforated rtith 3 l/8*' hollow steel carrier gun, witi ten 
(10) Deasi-Jet, .4L" diameter shots at :he loll.owlng depths: 
2606', 2608', 2610', 2622', 26L4', 2649, 2633, 2657, 2661', 
2665' 

Swab hole dry to 2697' PBTD. Well head open to atmosphere. 
No gas 

Clean up well. Prepare to %0am-Frac first stage 

Install 4 l/2" full open master gate valve (3000 psi test) 
on casing head 
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Dump one hundred (200) gal, Dowel1 regular mud acid. 
Foain Frac first stage: 

Total Fluid 
Sand. 
Foam c;lulitp 
Nitrogen: 

Watet 

Potassium 
Calcium Chloride 
Soap (F52S) 

Pressures Do-11 Ky. W. Va. Gas 
Dowel1 XTX Eartin-Decker Recorder. 

Break 950 PSI l250 PST 
-titer i3reak 500 525-550 
Frac Press. 950 2L50-I300 . 
titer Frac 500 62.5 670 

Date .m 

LO-31 

51,300 gals. 
45,000 lbs. 20/40 msh 

$8 
294,488 SCF 

7,818 SCF/mb. 
350 Bbl, in Treatzuent 
50 Bbl. in Breakdown 

3,000 lbs. 
200 lbs. 
45 gals. 

Imrmdiate shut Fn - (I)owell XIX) - 900 psi 
Avg. Treating Press.(Dowell U'3) - 950 psi 

. 

Time 
Flow Back 
TkfVZ Choke 

'Jell Head 
Pressure 

5:oo pm 0:oo 10/64 660 
5:18 pm 0:18 M/64 530 
5~24 0~24 18/64 450 
5:35 pm 0:35 M/64 240 
6:OO pm 1:oo 18164 140 
6:20 pm 1:20 M/64 230 
7:oo pm 2:oo M/64 320 
7:30 pm 2:30 la/64 370 
11:oo pm 6:00 18/64 490 

7:30 ;rm 

8:OO dm 
1o:oo am 

14:30 

15:oo 
17:oo 

1s:oo 
24:oo 

18/64 
26/64 
26/64 
U/64 

1l:OO am 
5:oo pm 

B/64 
la/64 

175 Pressure drop coastant 
Change choke. II2 & 220 small amount sand 
100 Lguid recovery - 100 bbls. 
20 X2 & X20 large amt. sand - chanq: 

choke 
40 

Comments 

N-2 OalP - pressure dropping 
x2 only 
H20 to surface - no sand 
Good H20 return 

Pressure lucreas ing 

X2 & H20 - small amount sand 
X&C. pressure buildup 

Liquid since 10 pm - 20 bbl. 
approx, 130 bbl. 5ac!c. Xpprox. 20 
sand back. x'72 & z'-20 - s;caIl mt. 
sand re curziq . 
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n-2 7:oo am 

U-2-75 

: Ll-3-75 

Ll-4-75 

x-5-75 

U-6-75 

24:00 46/64 20 Change Choke 

38:00 46/64 0 Flow liquids by 'head. Gas will bu: 
EstWte gas at less than 20 XXII. 
Liquid recovery last I.3 hrs. - 23 
BblS.. Total Liquid Recovery - L7 
Bbls. - Total Sand Secovery - apor 
400# 

Check sand for fillu? in casing with bailer. Thirty-five (35) 
foot fillup. Cannot bail out. Xait ou sand ?uuQ. 
Kade approx. L.5 bbl, fluid, Sand coming back. Foam very 
stable, Yot break4ag back as it should. Shut well in over- 
nigst, Gas approx. 2O/LO V 1" - 47 X 

L2 zrs. shut in - 390 psig 

'I%x sand in well wits clay and stir UT wits tools. 
Bail sand out to T.D.. .Ipprox, 200 bbl. fluid back as fnis 
tI3plc Shut well ia uverG.gSt. Gas- - slight show. 

L2 hrs. shut in - 350 psig. Shut well in and flow 
Bo sand. Very Little fluid. Run swab. Shut well ia 
ovemQhc, Gas - not enough to gauge. 

12 Firs. shut in - 330 psig. Blow well off. Producing ;nostlp 
stiff foam. Sand has fillup approx. L foot. Leave well 
open to atmosphere. Not enough to gauge . 

Set Go International frac retaiilet bridge pLug bp 
Allegheny at 2590'. ?unq sealing ball down with 250 
gal. regular mud acid ytith 5 bbl.. water cushion on top 
of acid, 

riliegheny perforated with 3 L/8" hollow steel carrier 
gun tith LO - .4?' Denst-Jets at the following internals: 
2519', 2522', 2526', 2543', 2SjO', 2560', 2.565', 2.572', 
2575, 2.578' 

Calibrate Dowel1 ATR and Xartin-Decker Recorder to dead 
weigS t gauge. Foam frac second stage. 
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Armage injection. I?ate 
Average inj . Rate - ‘&tar 
Average Inj . Rate - SitroSen 
Avezage Treating Pressure 
is= 
Total Fluid 
.FaC 
Breakdown 
Fllish 
Total Nitrogen 
To-1 Soap 
Soap Injection 
Perf Balls 
Total Sand 

Calci~l Chloride- 
Potassium Chloride 

Em BACK - SECOND STAG 

32.9 Bp?I 
as BPM 
9030 scm 
L569 PSiG 
900 PSIG 

47,000 Gals- 
293 Bbls. Water 
58 Bbls. Vater 
41 Bbls, Water 

361,000 SCF 
30 Gals. 

I.75 GaLs./LOOO 
5 

29,000 lbs. - 20/40/sand 
f,OOO lbs. - LO/20 sand 
400 lbs. 

7,000 rDS. 

Date 
Flow Back Well Head 

Ten's Tfme CSoke *es sure Cements 

11-6 4:oo pm 0:oo . 18164 690 H20 & I?2 to surface 
5:oo pm 1:oo 24164 500 I&O, ?I, and szallamt. sand 
6~30 pm 2:30 18/64 300 82, - H;? b and Large amount sand, (approx. 

300 bols.) 
7:oo pm 3:oo L8/64 550 X2, 320 and small amt. sand 

11-7 9:oo am 17:oo 48164 160 Change chokes. Xrtezupt to unsaat 
frac ball. 

x2:00 am 20:oo 48164 0 Well blown dmm. Xd not unseat balL. 



5. 

11-7-7s 

U-8-75 

11-9-75 

Well open to atznosphere, Flowing tracer and foam. toaa 
breaking back better than first stage. Aporox. 180 bbls. 
f Laid recovered. Shut weL1 io and let pressure build to 180 
Psf8* Attempt to bLow ball out of &&ac-over pLug. Ball -.ll 
not coma out. Rig up tools and fish out ball. Rettieve fzac 
over ball and four per? balls. Perf balls did uot indicate 
that they had seated. Gas at &is time gaqed 40 to SO/LO W 1" 
66 to 74 EFD. Swab well approx, LS bbL. fluid back. Leave 
open overnight. 

8:00 a.m, - Gas Gauged 3O/LO W L" - 58 XP'D. Well flag 
foam intermittendly (aqrox, 3 to 5 gal. each tine) Swab 
UeLl to 2200'. Recover approx, ?O bbl. fluid - Xo sand 
coming back, Xun 2” n;binq to 2’ - 3' above fzac met 
plug tith stinger on tubFag. Svab tubing until dark. TTery 
little fluid recovery. 9ead pressure picked up to lL30 psig. 
shut well izz overnight. 

8:00 8.9, Tubing Pressure - 390 PSIG 
Head Pressure - 350 PSIG 

Blou tubing in tanks. Recover approx, IO bbl. fluid. 
Leave well open,. 

4:oo p.a. - Gas 20/10 W L1* - 4f XXII - Shut weL1 ia 
overnight. 

U-LO-75 6:00 a-9, Tubing Pressure - 250 PSIG 
Casing *&ad - 275 PSIG 

Open well to tank and recovered approx. 2 bbl. f'luid. Veil 
blew down in ace hour. Recovered slight stain of oii. Start 
svabbing tubing with cas+ag head at ii5 psig, Run swab to 2588' 
Pressure in casing dropped to LOO PSIG and held steady . Liquid 
recovered yag b Lack, water cut crude oil, Estimated recovery - 
3 bbl. water and approx, L/2 bbl. crude oil. Cxde sras excreznely 
black, fairly viscous. (Checked sample of crude oil at 
Res tonsburg off ice - 32O API @ 60°F or sp. gr. of .8633. This 
crude is not a typical Big Lize Cmde oil.) 

Sting tubing into frac retainer pLug and swab Lower zone 
vFth upper zoue shut in. Casizg pressure built to 75 psig, 
and was not affected by smbbing of Lower zone, (Fndicatiag 
there was IIO cmhcatim between zones). Liquid recovered 
frm lower zone mostly water, slightly foamy and very slight 
cut of oil, Tested gas from both zones through a 1" openiag. 



- 

6. 

Gas from the lower zone ws completely dead. The uoper 
zone stabilized at &O/10 W 1" - 67 XCm on approx. a Fm 
hour test, 

Pulled stinger out of frac retainer and tripped tubing. 
Tubing hanging 2very 30' for the first 18 joints (tubing 
vould bang then jlrmp free.) All tubing out of hole at 
4:30 p.m. The bottom 13 collars showed evidence of 'hanging 
on sonm object. Tubing tally indicated problem zea tu be 
invicinity of the cement DV stage tool. 

Ll-U-75 Rig uq drilling string and start to spud on frac retainer 
Plug- Plug drove 2’ to 2592' in first lS minutes. Xetaiaer 
released at 3:lS p.4, and w driven down hole to 2Sa6'. 
Ftllup with retainer .znd fzac sand is 11 feet. Continue to 
drill on plug. Jar3 on drU.ling srring unscYe%ed and left ia 
hole. Run in hole and fish out on first trip. Cannot push 
plug below 2686 ‘. L2Zt ~~11 open overuight, Decide ta set 
btfdge plug at 2.502' and test casing for leak. 

U-12-75 Swabbed casing and recwered I to 2 bbls. of 3Lack crude oil. 
Allegheny Nuclear Surveys set Ralliburtoa Speed-Z-Line 
bridge plug at 2502’. Rig up Dowel1 cementer aad pressure 
up on casing. Casing leaking at aoprox. 1000 ?sig and at 
5 BZY, This pressure indicates a small leak. i2 D.7. tool 
were tide open pressure would be such less. Release 
Allegheny apd tiat for XcCullough to mm liquid isotope 
tracer. * 

11-U-75 !+fcCullough ran Iridium 192 and Liquid Isotope Injection 
Log, which indicated fluid leaving the casiug at tie 3.V. 
stage tool and traveling dmu the outside of the casing. 
Traced frilid down to 2053'. Could uot move any further at 
5- BZ'X, Bo indication of Hwement of fluid beloti the DV 
tool inside the casing. 

RLg Dowel1 up to squeeze cement W tool. Pmzped 25 cu. 
ft. of Class A cement with 2X CaC12. ?mped plug to 182s' 
at 3 BP?I and 700 PSIG and shut dowu for 3 minutes (6 cu. ft. 
Ln fomatfon) Rmped plug co 2000' at 1 3'pfl and 63'0 ?SIG and 
shut dmm for lS minutes (23 cu. ft. in formation). ISrp 
was 500 psig, Pmp plug to 2026 at 1 3Ef and 650 PSTG. ISE - 
500 PSIG. Shut dowu for l2 hours. 

11-41-7s Drill on cement plug. No cement in pipe at 2040' a: D.P. 
tool. Tools go to 2490' (12' fiLLup on top of plug at 
2502'). Drill to 2498'. Laave 4 ftet Zillup on t3p of plug. 



- 7. 

Dowel1 dump 100 gal. regular xud acid tith 5 bbl. crater 
cushion on top. Allegheny perforate third zone with 3 l/S" 
hollow steel carrier gun vith LO - .4L" Densi-Jets as ~0110~s: 
2419', 2423', 242?', 2444', 2449', 2454', 2469', 2475', 2484', 
2488' 

Pirst gun shot cwered interPal from 2469' - 2488' 
At this tfme gas increased from 0 XCP'D to aporox, 39 
ZPD, indicating possible comnun fcation with the second 
frac zone. Checked. the plug at 2498' and apparently MS 
holding. C~icatiou possible outside the h 1,'2" casing- 
Ptiished perforating casing and arranged for ??Xullough to 
mn radioactive tracer sand on the third stage fzac. Rzm 
Z-inch tub- on Baker packer to 2332'. Load annulus Sri& 
water (18 bbl.) Gas from tubiag 14/10 V L" 39 XP'D. Left 
well open co afnosphere. 

U-17-75 Prepare to Foam Prac third stage. Yitrogen truck broke do-1 
ait utii n-18-7s CO tic. kfinerals ?%nageaent needs to 
re-design frac for 25 BP?I and 3600 PSI, Dowell change puzrq 
to E-Bead pump to allow for extra pressure. Xnnulas between 
tubing and 4 l/2" casing full, indicating packer and squeeze 
job on DV tool is holdiog. 

11-18-75 8:OO a.m, Prepare to fzac, Dowel1 E-Bead pump leaking. 
S&d r’ornew O-rings. LI:OO a.m. Repairs coqlate- -&rap 
in 100 gal, regular zzud acid. Start frac with sand, Pressure 
too high- Drop 5 perf balls - shut dowr, to allow perf 
bills to drop off of fomtion. Wait 30 minutes, continue 
frac. * 

Average Injection Rate 
Average Inj. Rate - Eater 
Average Inj. Rate - Xtrogen 
ISI? 
Average Treating Pressure 
Total Fluid 
FraC 
Breakdowo 
Flush 
Total Nitrogen 
Total Soap 
Soap Rate 
Foam Quality 
Perr' Rails 
Total Sand 

Caiciun Chloride 
Ootassim Chloride 

23.4 3PM 
43m 

7250 scm 
300 PSIG 
3700 PSIG 

41,000 Gallons 

324 SCM 

2.5 Gal,/1000 gal, 
.a3 
5 

20/&O - 29,000 ibs. 
LO/20 - 7,000 15s. 
i0 XC LA Sznd 
400 15s. 

7,000 15s. 



. - 

8. 

u 

1x8 

11-19 

11-20 

X-21-75 

Tine. 

4:30 pm 
5:30 pm 

6:OO pm 

6:30 pm 

7:oo pm 
8:OO pm 

7:30 am 

nCW3AcX - 'RRD STAGE 

Flowbacic 
Tknr 

0:oo 
L:OO 

1:30 

Choke 

18/64 
U/64 

18/64 

Wellhead 
Pressure 

320 
600 

670 

2:oo LO/64 7so 

2:30 LO/64 690 
3:30 IO/64 670 

l5:oo La/64 
U/64 

U/64 

U+O 
220 

KO 

50 

l2:oo Noon 19:30 

4:30 pat 24:00 

9:30 a 41:30 l M/64 

Connnents 

Start flow back 
X2, mrall amounts green&am - choke 
plugged 
N2, small amounts H20 large amount of 
sand, flow back tee downstream. L&t 
flow to clean up sand 
Repaired flowback Line. Sand decrease 
Estimate 400 Ibs. sand bat, 
x2 only 
N with mall anount Hz0 fluid return 
l3 bbl, 

Change choke - water yeturned 16 331. 
X-2, white milk7 X,0 and small amt. jai 
Fluid remed - 34 bbl. 
32, gas and H20 - uo sand. Fluid tet. 
55 bbls. 

N2, gas and small amt. H20 Pluid 
recovered - 98 3bl. 

Flow well to atznosphere, Xpprox. L2S bbl. recovery. Release 
packer - 18 bbl. anoualr fluid drooped to bottom, btteozpt 
to swab out. Recover raw acid. Cannot swab through tubing due 
to acid. Pull tubing & clean up hole. Stab from 2300'. Pulling 
200' - 200' of foam tith gas. Gas gauging 50-60 MI. Shut in 
pressure buildup. 

8:*X a-9. Casing pressure - 230 psfg. 31ow well to amsphere 
and swab casing to 2300' K3. Small amount of water and foam 
recovered. Gas estimated at less than 50 MCFD. Drill ou 
Zailiburton bridge plug at 2502' at Ll:30 a.m. 3ridge plug 
probably drilled UQ before releasing. There -vas oo iodication 
of pressure buildup when the packer 'was !cnocked loose. Pushed 
remainder of plug down hole at 2:15 pm, Plugged stopped 
at 2647' above lowest 5 perforations of the first zone. Water 
and foam level. increased iz the well bore at this e<xe . possibly 
was pressured up under the plug and was produced ioco the well bore 
when the plug was released. Drilled and bailed to ‘25U’ and left open. 



9. 

U-22-75 Svabbed cas-kg from 2350' Setveea 9:OO and 1O:OO a-9, 
Recovered 300 ' 400’ of foam each trfp, Willed and bailed 
sand to 2681'. Allegheny Nuclear Sumeys ran Gamma-Say 
frmu 2680' to P3TD to trace placement or' tie radioactive 
sand during the tzameat or' the thizd zone. Log indicates 
traamxent vwas placed ti tile entire perforated infernal rJith 
some migratiou .down the hole. Set Ealli3urton Speed-E-Line 
brfdge.plug at 2410' . DoweLl cementer spotted LOO gallons 
regular mud acFd.axid filled hole with fresh water. ?ressured 
up to L900 psig surface pressure to tast squeeze job ou 
D.Q. tool. tressure hold- indicating uo fluid migration 
thraagh be DQ tool, Swabbed casing to 2000' and perforated 
vith 3 l/S" hollow carrier gun ;rLth 10 - .?Fl" Densi-Jets 
at the foLlarLng internals: . 

232S', 2330', 233.S', 2363', 2368', 2373, 2378', 2383', 2388', 
2393' 

Left well ?pen and left Location. Xo gas to surfaca at 
this time, 

Average 'hjectiou Xate 
AT. Inj. 3ate - Water 
Av. hf. Sate - Nitrogen 
Avg. Treatiaq Pressure 
ISI? 
TotaL Fluid 
Fat 
Bre$dUWIl 
Flush 
Total Nitrogen 
Total Soap 
Soap 2ate 
Foam &alit-y 
Perf 3alls 
Total Sand 

Potassizm Chloride 
Calcium Chlordie 

33.5 BPX 
6 BP!'3 

10,350 SCM 
I.687 PSIG 
400 PSIG 

45,000 Gallons 
237 Bbls. 
69 Bbl. 
2s 3bl.. 

348,000 SCP 
23.75 GAllous 

2.1 gall/l000 gal. 
0.78 

5 
20/40 - 25,000 15s. 
LO/20 - L5,OOO Lbs. 

3500 lbs. 
200 lbs. 

Vell shut in at 300 PSIG. Vait appzox. L hour until 
: equipment is reznoved and choke and flow line installed. 

2:oo p.3, opeu well to tanks. ije ll on vac'uum 



LO. 

Date Tim? 

X-23 2:oo pm 
3:oo pm 
4:30 pm 
s:30 pm 
6:30 pm 
7:oo pm 

?:30 pm 
8:30 pm 

11-24 LO:30 am 

x:30 m 
2:30 pm 

U-25 9:oo am 

11-26-75 

11-28-75 

Flowback 
T(5IUe Choke 

qellhead 
Pressure 

0:oo 'LO/64 20 
1:oo lo/64 0 
2:30 LO/64 0 
3:30 IA/64 20 
4:30 M/64 210 
3:00 18/64 480 

5:30 l.8/64 620 
6:30 U/64 580 

20:30 48/64 100 

21:30 48/64 10 
24:30 48164 0 

43:oo 48/64 0 

310~ and swab well, Very little fluid recovered 

Comments 

?rC3SUrF! dropping on vacunn 
Vacuum 
Small. flow - x only 
X2 and H20 - n 4 foam 
X2 and HZ0 - no foam 
X2 and zzilky white TX20 
Xo sand recovered 22 bbL, XX 
Yax, recorded pressure 
X2 and H20 - Yo saad 

X2 and H20 - 92 bbl, X20 
recovered. Change 18/%4 to 48/64 
X2 and PI20 101 bbl, X20 recover%d 
110 Bbls. RZO recovered. Disconnec 
flow line and tagged sand at 2397,' 

I36 bbl, H20 recovered - gas gauge! 
34/10 W I." 61 XCI'?3 

2:oo pm - Clean out sand, start drilling ou bridge pLug 
4:30 pm - Bridge plug at 2676' - call for Allegheny to run 
Gamma-Ray Tracer 
8:30 pm Allegheny on Location. Run Gmma--Ray tracer log 
to trace radioactive sand on fourth stage frac. Indications 
are little or no aigration of frac to :hird zoue frac. ?erfmatioas 

in Sunbury Shale from 2326' to 2336' probably did not take 
any fzac fluid. T.D. at 2679. 

Run 2" tubing at 2662'. Attempt to swab tubing. Cannot 
get past 9th joiz of tubing. Shut well head in, Leave 
tubing open, Shut dm for ?lhanksgiving. 

Tie11 checked ?JF forman. Foam under rig floor tidicatiag 
well had flowed. XeLLhead pressure at 30 ?sig. Gel1 head 
built up io I.30 psig. 



-  

11. 

11-29-75 

U-30-75 

12-l-75 

l2-2-7s 

12-G-75 

l2-j-75 

I.206-7s 

E-7-75 

l.2-8-75 

Checked by foreman. VelL had flmed some foam since 
LI-28-7f, Well head at 115 psfg. 

WelL checked by foreman. Well had flowed some foam. 
shut well in overnight. 

LB E. 170 psig. Blow well off. Flow some fcam and water- 
Pickup tubing, remme bad mbing joint, run back to 2662' 
Swab well thrazgh tubing. Recover approx. 2 bbl. fluid. 
Gas WI0 #L" 40 ii= tith head and tubing to atzmsphere. 

Swab tubipg to bottom. Approx, 2 bbl, fluid out. L l/2 
hr. opexi. flow - 16/10 W I." - 42 H - Leave well, open. Send 
rigcrewhcme. 

Eead pressure - UO psig. Yellheadlowed some foam out 
by itself. Pressure tubing from head and let tubing flow, 
probably 1 bbl, fluid recovered. Gas 16/10 !+J L" - 42 U 
slut well in. 

90 check 

Read and tubing 49 'hr. 260 p&g. Rlow -veil about 1 lhr. - 
1 bbl, water. Shut well io- 

&ad and tubing - 48 hr. - 260 psig, Blow well about 30 
min. 20 gal, tater. Shut well i;;. 

18 Eir. 2" tubing had 170 psig and casing head 195 psig. 
.Well was blow for a few minutes to determine -At tSe well 
would blow. 
















































































